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South Davis Sewer District Pump Station Hydraulic Capacity Evaluation 
by 
James Dixon, Master of Science 
Utah State University, 2011 
Major Professor: Dr. Gilberto Urroz 
Department: Civil and Environmental Engineering 
In 2010, South Davis Sewer District (SDSD) determined that possible hydraulic 
problems existed in their various pump stations operating within their treatment plants.  A 
hydraulic analysis was conducted for the pump stations to diagnose the problems and 
provide possible alternative solutions.  This analysis was conducted by using hydraulic 
minor loss equations to determine the amount of flow that the pumps were capable of 
producing and then comparing those results to the required demands in the plants.  In 
cases where the flows were lower than needed, alternatives were designed to provide the 
required flows. 
In the south plant the pumps were capable of meeting the hydraulic needs of the 
plant.  However, in the north plant, the pump stations were far under capacity and 
alternative designs were provided.  It was recommended that the first pump station add a 
fifth pump in order to generate the extra capacity needed while the second station would 





capacity.  It was also recommended that SDSD review other areas of treatments and 





The designs proposed in this report were produced by James Dixon while working 
for the South Davis Sewer District during the Summer of 2010 and are his and the South 
Davis Sewer District own intellectual property.  Utah State University does not endorse 
any of the designs detailed herein nor any of the brand-name equipment shown in this 
report.  Utah State University is not responsible for any liability that may result from the 
implementation of the designs presented in this report. 
 
PREFACE 
This report was produced by James Dixon, while working for the South Davis 
Sewer District (SDSD) during the Summer of 2010.  The study reported herein was 
aimed at improving the performance of the sewage pumping stations located in the south 
and north plants of SDSD.  All work found herein, unless otherwise stated, was 
conducted personally by James Dixon under the direct supervision of the district’s 



























































































































































14 / 14  ‐  20.25  $0.00  $606,394.99  $606,394.99 
NP‐PS1 Alternative 2: 
Four that Fit  140  16 / 14  4  30.75  $332,325.00  $1,196,005.51  $1,528,330.51 
NP‐PS1 Alternative 3: 




16 / 14  2  28  $144,112.50  $920,394.03  $1,064,506.53 
NP‐PS1 Alternative 5: 
Lower Cost Four that Fit  70  16 / 14  4  24.75  $281,295.00  $919,288.67  $1,200,583.67 
NP‐PS1 Alternative 6: 
Lower Cost Four that Squeeze  60  20 / 16  4  23.5  $493,605.00  $794,067.14  $1,287,672.14 




14 / 14  ‐  21  $0.00  $612,521.72  $612,521.72 
NP‐PS2 Alternative 2: 
Four that Fit  170  24 / 20  4  36  $556,290.00  $1,348,873.12  $1,905,163.12 
NP‐PS2 Alternative 3: 
Four that Squeeze  185  24 / 20  4  39.75  $656,460.00  $1,674,157.61  $2,330,617.61 
NP‐PS2 Alternative 4: 
Three Big Pumps  250  24 / 20  3  34.5  $519,277.50  $1,710,209.67  $2,229,487.17 
NP‐PS2 Alternative 5: 
Lower Cost Four that Fit  85  16 / 14  4  27.75  $274,995.00  $1,189,441.51  $1,464,436.51 
NP‐PS2 Alternative 6: 
Lower Cost Four that Squeeze  60  20 / 16  4  24  $477,855.00  $736,812.34  $1,214,667.34 
 
               
SP‐PS1: Existing System  40  6 / 6  ‐  7.18  NA  NA  NA 
SP‐PS2: Existing System  NA  10 / 8  ‐  10.7  NA  NA  NA 























































































































































































































































































































#60 hp Pumps/gpm  2 / 6000 2 / 6000 

















































































































































& 2 A-C Pumps
Head 3 A-C
Pumps
Head 1 Flygt &
2 A-C Pumps
Head 2 Flygt &
1 A-C Pumps
Head 1 Flygt &
3 A-C Pumps
















































  Design / 60 hp Pump Curve / 
50 hp Pump Curve (ft.)  Modeled (ft.) 
Static Head  24 / 24 / 24 24 
Dynamic Head  8 / 8 / 17 16 




Static Head  21.17 / 21.17 / 21.17 21.17 
Dynamic Head  10.83 / 10.83 / 19.83 19.75 






















































































































  2007 2008 2009 
Avg. Daily Flow 




































































































50 hp  10 / 10 50 NA 
60 hp  14 / 14 60 NA 
NP‐PS1 Alternative 2  16 / 14  140  ≈ 2.8 to Duty Point(1944 to Duty Point) 





NP‐PS1 Alternative 5  16 / 14  70  ≈ 2.9 to Duty Point(2000 to Duty Point) 
NP‐PS1 Alternative 6 & 
NP‐PS2 Alternative 6  20 / 16  60  NA 
NP‐PS2 Alternative 2  24 / 20  170  ≈ 5.0 to Duty Point(3472 to Duty Point) 
NP‐PS2 Alternative 3  24 / 20  185  ≈ 5.4 to Duty Point(3750 to Duty Point) 
NP‐PS2 Alternative 4  24 / 20  250  ≈ 4.6 to Duty Point(3194 to Duty Point) 
 
 






























































































































































































































































































































































































































































































































































































































































































































































































































































Alternative 2: Four That Fit (140 hp)  179  202  $14,600.00  $43,800.00 
Alternative 3: Four That Squeeze (90 hp) 129  138  $10,600.00  $31,800.00 
Alternative 4: Five Pump System (85 hp) 93  104  $23,150.00  $69,450.00 
Alternative 5: Four That Fit (70 hp)  93  104  $7,800.00  $31,200.00 
Alternative 6: Four That Squeeze (60 hp) 103  104  $7,800.00  $23,400.00 
     
Alternative 2: Four That Fit (170 hp)  231  236  $14,600.00  $43,800.00 
Alternative 3: Four That Squeeze (185 
hp)  253  290  $10,600.00  $31,800.00 
Alternative 4: Three Large Pumps (250 
hp)  355  390  $23,150.00  $69,450.00 
Alternative 5: Four That Fit (70 hp)  112  138  $7,800.00  $31,200.00 











































































































































































































































  SP‐PS1 SP‐PS2 SP‐PS3
#40 hp Pumps/gpm  4 / 2000 NA NA
# Pumps/gpm  NA 4 / 1500 NA
#30 hp Pumps/gpm  NA NA 3 / 2500
Combined Pumping Capacity 
(mgd/gpm)  11.5 / 8000  8.6 / 6000  10.8 / 7500 
 
South Plant Observed Data 































































































































































































































































































































































South Davis Sewer District - South Plant 
 53
Peak Hourly Flow 
(mgd/gpm)  10.1 / 7000  10.0 / 6900  7.3 / 5100 
Minimum Flow 





















































































































































































Existing System  7.2 / 5000  10.8 / 7500  NA 
 
 















































































































































































































































































































































































































































































































































Coefficients         
Appendix B: System Head Curve Method 
 74
Entrance Loss  kent =  0.25  Rounded entrance (Sanks, pg. 898) 
Loss from 













Check Valve  kcv =  0.6  2.2 
Swing check valve (Sanks, pg. 
899) 









Losses  k =  0.5  Misc. losses 















































































































































































































































































































































































US El. = 4194 ft. 
DS El. = 4218 ft. 
∆El. = 24   
g = 32.2 ft/s^2 
    
Din = 16 in 
D1 = 16 in 
D2 = 14 in 
Dout = 18 in 
Dpipe = 30 in 
    
Peak Flow = 28 mgd 
0 19444.44 gpm 
















































































































































US El. = 4194 ft. 
DS El. = 4218 ft. 
∆El. = 24   
g = 32.2 ft/s^2 
    
Din = 20 in 
D1in = 20 in 
D1 = 16 in 
D2 = 16 in 
Dout = 18 in 
Dpipe = 30 in 
    
Peak Flow = 28 mgd 
0 19444.44 gpm 



























































































































































































































































































































































































































































US El. = 4194 ft. 
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Appendix D: Reviewed Alternatives 
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Appendix D: Reviewed Alternatives 
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Appendix E: Cost Calculations 
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Summary of Costs: North Plant 








































         
NP‐PS2         
  Installation  Operating (Annual / 20‐Yr.) 
Maintenance 
(Annual / 20‐Yr.)  Total Costs 
Alternative 1: Existing 
System  NA 
$31,940.93
$475,200.32
$7,500.00  
$111,581.06 $586,781.38
Alternative 2:  
Four That Fit  $529,574.00
$41,921.12
$623,680.44
$8,190.00  
$121,846.52 $1,275,100.96
Alternative 3:  
Four That Squeeze  $625,070.00
$60,132.76
$894,623.59
$8,190.00  
$121,846.52 $1,641,540.11
Alternative 4: 
Three Large Pumps  $494,523.00
$76,213.97
$1,133,871.49
$6,142.50  
$91,384.89 $1,719,779.38
Alternative 5:  
Four That Fit (70 hp)  $261,716.00
$50,839.80
$756,367.91
$8,190.00  
$121,846.52 $1,139,930.43
Alternative 6:  
Four That Squeeze (60 
hp) 
$454,986.00 $26,428.32$393,186.66
$8,190.00  
$121,846.52 $970,019.18
 
 
 
Appendix F: Miscellaneous 
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Appendix F: Miscellaneous 
 
 
Pen charts for the north plant showing influent and effluent flows (top) and recirculated flow 
(bottom).  These charts are typical of the data that was reviewed. 
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The following pages contain the various drawings and plans that were used to create the model 
and define the layout of the existing stations. 
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